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Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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ATTACHMENT 
Application No. 10/658.062 
Proposed Amended Claims 

1 (currently amended): A highly impact-resistant steel pipe characterized in 
that; the steel pipe consists essentially of. in mass, 0.19 to 0.35% C. 0.10 to 0.30% Si. where 
the Si amount is controlled in a range from (TVtn/8 - 0.07) to fMn/8 ± 0.07). 0.5 to 1 .60% Mn. 
not more th an 0.025% P. not more than 0.01% S. 0.010 to 0.050% Al. 2 to 35 ppm B. 0.005 
to 0.05% Ti . not more than 0.5% Cr. not more than 0.5% Mo. and the balance being Fe and 
unavoidable impurities, and the tensile strength TS of said steel pipe is 1,700 MPa or more, 
and the YR thereof, said YR being the ratio of the 0.1%-proof stress YS to said tensile 
strength TS (YS/TS), is 72% or less. 

2 (currently amended): A highly impact-resistant steel pipe characterized in 
that; the steel pipe consists essentially of. in mass. 0.19 to 0.35% C, 0.10 to 0.30% Si. where 
the Si amount is controlled in a range from (Mn/8 - 0.07) to fMn/8 + 0.07). 0.5 to 1 .60% Mn. 
not more tha n 0.025% P. not more than 0.01% S. 0.010 to 0.050% Al. 2 to 35 ppm B. 0.005 
to 0.05% Ti . not more than 0.5% Cr. not more than 0.5% Mo. and the balance being Fe and 
unavoidable impurities, and the tensile strength TS of said steel pipe is 1,800 MPa or more, 
and the YR thereof, said YR being the ratio of the 0.1%-proof stress YS to said tensile 
strength TS (YS/TS), is 70% or less. 

3 (currently amended): A highly impact-resistant steel pipe characterized in 
that; the steel pipe consists essentially of. in mass. 0.19 to 0.35% C. 0.10 to 0.30% Si. where 
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the Si amount is controlled in a ranee from (Mn/8 - 0.07) to fMn/8 + 0.07). 0.5 to 1 .60% Mn. 
not more than 0.025% P. not more than 0.01% S. 0.010 to 0.050% Al. 2 to 35 ppm B. 
0.005 to 0.05% Ti. not more than 0.5% Cr. not more than 0.5% Mo. and the balance being Fe 
and unavoidable impurities, and the tensile strength TS of said steel pipe is 1,900 MPa or 
more, and the YR thereof, said YR being the ratio of the 0.1%-proof stress YS to said tensile 
strength TS (YS/TS), is 68% or less. 

4 (currently amended): A highly impact-resistant steel pipe characterized in 
that; the steel pipe consists essentially of. in mass. 0.19 to 0.35% C, 0.10 to 0.30% Si. where 
the Si amount is controlled in a range from (Mn/8 - 0.071 to (Mn/8 + 0.07V 0.5 to 1 .60% Mn. 
not more than 0.025% P. not more than 0.01% S. 0.010 to 0.050% Al. 2 to 35 ppm B. 0.005 
to 0.05% Ti. not more than 0.5% Cr. not more than 0.5% Mo. and the balance being Fe and 
unavoidable impurities, and the tensile strength TS of said steel pipe is 2,000 MPa or more, 
and the YR thereof, said YR being the ratio of the 0.1%-proof stress YS to said tensile 
strength TS (YS/TS), is 66% or less. 

Claim 5: (canceled). 

6 (original): A highly impact-resistant steel pipe according to any one of 
claims 1 to 4, characterized in that the dislocation density of said steel pipe is in the range 
from 10 10 to 10 14 /mm- 2 . 

Claim 7: (canceled). 

8 (currently amended): A highly impact-resistant steel pipe according to claim 
2 anyone of claims 1 to 4. characterized in that the steel of said steel pipe further contains 
consists es sentially of. in mass, one or more components selected from among the group of 
0.005 to 0.050% Nb, 0.005 to 0.070% V, 0.005 to 0.5% Cu, 0.1 to 0.5% Mo, 0.1 to 0.5% Ni, 
not more than 0.01% Ca, and not more than 0.1% rare earth metals (REMs). 
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9 (currently amended): A highly impact-resistant steel pipe according to any 
one of claims 1 to & 4, characterized in that 95% or more of the microstructure of said steel 
pipe is transform e d into martensite by induction hardening and the prior austenito grain size 
numb e r of said steel pip e is ff6 or mor e. 

10 (currently amended): A highly impact-resistant steel pipe according to any 
one of claims 1 to & 4, characterized in that said steel pipe has a round or square sectional 
shape. 

1 1 (currently amended): A method for producing a highly impact-resistant 
steel pipe according to any one of claims 1 to & 4, characterized in that said steel pipe consists 
essentially of containing , in mass, 0.19 to 0.35% C, 0.10 to 0.30% Si, 0.5 to 1.60% Mn, not 
more than 0.025% P, not more than 0.01% S, 0.010 to 0.050% Al, 2 to 35 ppm B, and 0.005 
to 0.05% Ti as indispensable components, and further one or more components selected from 
among the group of 0.005 to 0.050% Nb, 0.005 to 0.070% V, 0.005 to 0.5% Cu, 0.1 to 0.5% 
Mo, 0.1 to0.5%Ni, not more than 0.01% Ca, and not more than 0.1% rare earth metals 
(REMs), is subjected to induction heating and then water quenching. 

12 (original): A method for producing a highly impact-resistant steel pipe 
according to claim 1 1, characterized in that the cooling rate of said water quenching is 
100°C/sec. or higher. 

13 (original): A method for producing a highly impact-resistant steel pipe 
according to claim 1 1 or 12, characterized in that the cooling water temperature of said water 
quenching is 35°C or lower. 

14(new): A method for producing a highly impact-resistant steel pipe 
according to claim 1 1 or claim 12 wherein 95% or more of the microstructure of said steel 
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pipe is transformed into martensite by said induction heating followed by said water 
quenching and the prior austenite grain size number of said steel pipe is #6 or more. 

15 (new): A highly impact-resistant steel pipe according to any one of claims 
1 to 4, wherein the maximum content of Mn is 1.44%. 

16 (new): A highly impact-resistant steel pipe according to any one of claims 
1 to 4, wherein the maximum content of Cr is 0.1 5%. 

SUPPORT FOR AMENDED CLAIMS 

Claims 1 to 4 

In amended independent claims 1 to 4, the contents of C, Si, Mn, P, S, Al, B 
and Ti are supported by original dependent claim 7. The balance being Fe and unavoidable 
impurities is disclosed in the specification, e.g., at page 17 lines 3-4. 

Support for -Si amount is controlled in a range from (Mn/8 - 0.07) to (Mn/8 + 
0.07)- may be found in original claim 5. 

In amended independent claims 1 to 4, support for the limitation -not more 
than 0.5% Cr- is disclosed in the specification, e.g., at page 4, lines 19-23. Cr is disclosed as 
a arbitrary component (not necessary) in the steel composition (page 4, line 19) and the 
maximum amount of Cr, if present in the steel composition, is 0.5% Cr (page 4, line 22). 
Thus, there is either no Cr in the steel composition or if Cr is present in the steel composition, 
the maximum Cr is limited to 0.5%. 

In amended claims 1 to 4, support for the claim limitation -not more than 
0.5% Mo- is disclosed in the specification, e.g., at page 4, lines 19-23. Mo is disclosed as an 
arbitrary component (not necessary) in the steel composition (page 4, line 19) and the 
maximum amount of Mo, if present in the steel composition, is 0.5% Mo (page 4, line 22). 
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Thus, there is either no Mo in the steel composition or if Mo is present in the steel 
composition, the maximum amount of Mo is limited to 0.5%. 
Claim 6 

The high dislocation density of dependent claim 6 is the result of rapid cooling 
caused by water quenching of the induction heated steel. See specification page 9, line 1 to 
page 10, line 9. See, e.g., page 9, lines 14-19 which discloses water quenching causes the 
transformation of austenite to martensite to occur instantaneously and the dislocation density 
of the martensite structure increases drastically. Page 9, lines 32-35 discloses that the high 
dislocation density results in low YS and maintains a high TS. Page 9, line 36 to page 10, 
line 3 discloses that water quenching at 100°C/sec (6,000°C/min) or higher results in high TS 
and low YR. 
Claims 8 to 11 

The dependencies of dependent claims 8 to 1 1 have been revised. 

Claim 9 

Dependent claim 9 has been amended to make it a clear product claim by 
deleting process type limitations from the claim. 
Claim 14 

New dependent method claim 14 is based upon original dependent claim 9. 

Claim 15 

The maximum Mn content of 1 .44% in new dependent claim 1 5 is supported 
by the inventive examples in Table 1 at page 14 of the specification and Table 3 at page 16 of 
the specification where 1 .44% Mn is the highest Mn content of the inventive examples. 
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Claim 16 

The maximum Cr content of 0.15% Cr in new dependent claim 16 is supported 
by the inventive examples in Table 1 at page 14 of the specification and Table 3 at page 16 of 
the specification where 0.15 % Cr is the highest Cr content of the inventive examples. 

TENSILE STRENGTH 
The present invention is directed to a low YR (yield ratio) in combination with 
a very high TS (tensile strength) achieved by the specific steel composition of the present 
invention with the steel pipe being water quenched after induction heating. The minimum 
tensile strength of independent claims 1 to 4 is as follows. 

claim 1 - 1700 MPa = 173.9 kgf/mm 2 

claim 2 - 1800 MPa = 183.5 kgf/mm 2 

claim 3 - 1900 MPa = 193.7 kgf/mm 2 

claim 4 - 2000 MPa = 203.9 kgf/mm 2 

The conversion factor is 1 kgf/mm 2 = 9.8 1 MPa or MPa/9.8 1 = kgf/mm 2 . 
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